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a b s t r a c t
Phenothiazines are reported to exhibit very promising anticancer, antibacterial, antifungal, anti-
inﬂammatory activities, reversal of multidrug resistance and many other actions. Synthesis of pheno-
tiazines is mostly carried cyclization of o-aminodiphenyl sulﬁdes proceeded through the Smiles rear-
rangement. The modiﬁcations of the phenothiazine structure via the substitution of the benzene ring
with the pyridine ring gave various pyridobenzothiazines and dipyridothiazines. The reaction of 3-
amino-3’-nitro-2,2’-dipyridinyl sulﬁde with 4-chloro-3-nitropyridine in sole DMF led to one of four
possible isomeric nitropyridinyldipyridothiazines. Two-dimensional 1H and 13C NMR experiments (COSY,
ROESY, HSQC and HMBC) were used to reveal the right product structure as 10-(3'-nitro-4'-pyridinyl)
dipyrido[2,3-b; 2',3’-e] [1,4]thiazine (10-(3'-nitro-4'-pyridinyl)-1,6-diazaphenothiazine). The ﬁnal struc-
ture conﬁrmation came from a single crystal X-ray analysis. This structure is the result of very rare re-
action mechanism involving the double Smiles rearrangement of the SeN type. The tricyclic
dipyridothiazine system is unexpectedly almost planar, with the butterﬂy angle of 176.39(4) between
two pyridine rings and 174.17(6) between the halves of the thiazine ring (the NCCS) planes. The pyr-
idinyl substituent is rotated about N10eC11 bond and oriented almost perpendicularly to the tricyclic
ring system with the dihedral angle between the two planar systems of 94.93(3). The nitropyridinyl
substituent is located quasi-equatorially with the S⋯N10‒C11 angle of 176.92(8). The nitro group is
tilted from the pyridine ring by 128.44(8).
© 2016 Elsevier B.V. All rights reserved.
1. Introduction
Phenothiazines are known as tricyclic fused heterocyclic com-
pounds of the dibenzo-1,4-thiazine structure exhibiting important
biological actions and interesting chemical properties. Classical
phenothiazines with the dialkylaminoalkyl substituents at the
thazine nitrogen atom show neuroleptic, antihistaminic, antitus-
sive and antiemetic activities [1]. The chemical modiﬁcations of the
phenothiazine structures have been carried out mainly by intro-
duction of new substituents at the thiazine nitrogen atom and by
replacement of one or two benzene rings with the naphthalene and
azine rings to form benzophenothiazines and azaphenothiazines
(azinobenzothiazines and diazinothiazines) containing additional
nitrogen atoms. New phenothiazines are reported to exhibit very
promising anticancer, antibacterial, antifungal, anti-inﬂammatory
activities, reversal of multidrug resistance and many other actions
[2e11].
The Smiles rearrangement is the intramolecular aromatic
nucleophilic substitution named after Samuel Smiles who pub-
lished over ten papers in 1930s on the rearrangements of sulﬁdes,
sulfoxides, sulfones and ethers. As nucleophilic group most often
the amino acylamino groups were used but thiol, hydroxyl, amide,
sulfonamide and methyl groups are also found [12e16]. In the
phenothiazine synthesis the rearrangement is most often observed
when o-aminodiphenyl sulﬁde I containing the halogen or nitro
groups (in o-position) as leaving groups is heated in the basic
conditions (ethanol, DMSO, NaOH, KOH) [1,17,18]. The reaction may
run through the Ullmann cyclization to form 1,4-thiazine ring and
the product II or through the Smiles rearrangement to o-
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